Abstract. Very recently the MACHO Collaboration published detailed data for 45 double{mode Cepheids in the Large Magellanic Cloud. Here we compare these data with new stellar pulsation models. We conclude that the new period ratios are in good agreement with a metal content Z = 0:005 ? 0:01 in the Large Magellanic Cloud.
Introduction
The double{mode Cepheids pulsating in two radial modes have been crucial for testing of Cepheid models (e.g. Andreasen & Petersen 1988 , ChristensenDalsgaard 1992 . These studies have been based on observations of 15 double{ mode Cepheids known in the Galaxy. Very recently the MACHO Collaboration (Alcock et al. 1995) published detailed data for 45 double{mode Cepheids in the Large Magellanic Cloud, 30 oscillating in the fundamental mode and the rst overtone and 15 oscillating in the rst two overtones.
Model series and comparisons with observations
We have calculated precise periods of linear, adiabatic oscillations for the fundamental mode and the rst few overtones of series of Cepheid models generally situated in the middle of the Cepheid instability strip using OPAL opacities. We use two mass{luminosity relations: ML1 is the BIT mass{luminosity relation (Becker et al. 1977) , while ML2 approximately ts calculations including a moderate amount of overshooting from convective cores. Comparing model series with somewhat changed parameters (e.g. increased e ective temperature at constant luminosity or a change in the mixing{length parameter, , from our standard value of 2 to 1), we nd that e ects from these changes are minor compared to the e ects of changes in the metal content, Z, and the mass{luminosity relation. We therefore concentrate on comparing the observed period ratios with results for models with varying Z, for the mass{luminosity relations ML1 and ML2.
1 Thus the accurately known 2 = 1 is determined by di erent e ects in di erent period intervals.
Conclusion
Our results con rm that period ratios for double{mode Cepheid models computed with the OPAL opacities, and for masses corresponding to evolution calculations, are broadly consistent with the observed values.
Comparison of double{mode Cepheids in the Galaxy and the Large Magellanic Cloud shows a di erence in the average 1 = 0 corresponding to a lower heavy-element abundance Z, by roughly a factor of 2, in the LMC, and this result is also in agreement with the observed values of 2 = 1 .
